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CONTRAST MEDIA POP n. tr^^sONIC IMAar.. 
Field «^ r TBP TWVBNTTCffl 

^ iaaaln« ^--^ntlon relates to the field of ultrasonic 

imaging, and acre specifically to the use of polvnners IT 
contrast agents for ultrasonic iii^ging. " 
PgggrAption of th^ x>y.i^j. 

in K 1 ^""^ * variety of imaging techniques that 

10 ^ave been used to diagnose disease in huaans. oTof ^he 
fxrst ..agxng techniques employed was X-rays, m x^LTs 
the .mages produced of the patienfs body reflect tnT 
different densities of hody structures. To improvr^ 

15 t'ZT"'' ^^o^i^.^ center 

15 agents are employed in an attempt to increase the 

differences in density between various structures, such as 
betwe«, the gastrointestinal tract and its surrounding 
tissues. Barium and iodinated contrast material, for 

20 st^iertrvl""?/"*"'"'"*"^ ^-"^ gastrointestinal 

rect^ rZ T --P^^gus, stomach, intestines and 

rectum. Likewise, these contrast agents are used for x- 
ray computed tomographic studies to improve visualization 
Of the gastrointestinal tract and to provide, for example, 

25 IT I "'"'"'"'^ """^ "'^^ structures adjacent tl 
It, such as the vessels. or the lymph nodes. Such 
gastrointestinal contrast agents permit one to increase the 
density xnside the esophagus, stomach, intestines and 
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"ctum, and allow dif r.„ntiatio„ of th. . 

syst.„ f„„ surrounding struotur« 9«""l''t«ti„al 

s instead, 1„ ultrasound, sound vav« " ^ ' "«'i"l<'»- 
P-ti.nt. rh.se sound waves IrTlt '""^-^ted into a 

i" «.e patient and are rlc^i": ^I" 

i-age. Since ultrasound d^I lt 1 T"'"^ '° " 
*o produce these ^^.^1^'^ "Elation 

0 safer to the patient thin X^ay ^ol' " 
Wtrasound, however, suf ^ers « f 

comparison to x-rays, particuiar^f^e^ ^ 
gastrointestinal tract is l™„, 5 "aging of the 

. ~,or prohlem is ^^ .rl^lVtlrAl^^Tr^' 

Pa^tratw".,!"' Jn::;--- — 

Prev«,t. Visualisation of st^«u«. n"'"' 

another probl«, with uatra.^rr«:Tff"'^ f'' ^*'"- 

-agin, .d3.c«,t hypcecholc .truc"u^: ^ff^T ' 

«>at are only mlniiiaiiy re»l^ ' "f"=*ur.s 

and, therefor., r^t ,r "l«^asound be«, 

Prohle^ are plrt":^:,!'; tv d^lLt"'^::"'' ^"-"^ 
region, with it. u^y ,1,/^™^ . 'a'trointestinal 
adjacent fluid-fin:^ ^cosaT^L^T*" '"^ 
containing lua„. „ !!!! ^ "■^<»- 

.or ui^sound, «.."ia^::tr:r::c;'rt:r 

^^^"'.ririn'r-"^ - - -a^^ri::- 

^..^T^LJ::, • region, would he 

solve th. pro^^irnio^r::^!:!"" 

Ultrasonic i^i„, '^y^t^t.^T^VT^TZT''^ 
gastroint.«ti„.l tract. Wat.^ h 

Simply .ix with th. *^ 

n, «!• fact that water is absorbed by 
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the bowel decreased its ahiii^-^r 

its acuity to serve any meaninaful 

contrast enhancement function dlstaUy witjn th. tlct. 

Furthermore, the water is hypoechoic, and its presence 

adjacent to th. ,luid-fiu.<. hypoechoic „ucosaf li^l 

= this r.,.o„ resulted in little differentiation of t^^trL 

l«»en and^froB it. linin,. intravenously ad^inisterld 

glucagon has been «.ployed in connection with such 

thrr:"""""" ad»inisiered in 

thxs fashion r.l.«s the bowel by decreasing peristalsis 

"TIT ' -l-^ct- however does 

not address such probl..s a. shadowing caused by air;^^" 

Of a'dia'^tT '~ ^"'—tiatlon caused by \Z pre^^Ie 
Of adjacent hypoechoic structures. 

15 uit.. • '''^^ "^^'^ ^"^'^ ^'''^ contrast agents useful in 
15 Ultrasonic imaging of various regions of the body 

trHt'T'' '""^'"^ gastrointestinal 

tract. The present invention is directed to these 
important ends. 

The present invention is directed to a contrast 
medium useful for ultrasonic imaging. contrast 

specifically, the invention pertains to a 
contrast medium comprising an aqueous solution of at least 
one biocompatible polymer, wherein said biocompatable 
polymer is coated with and/or in admixture with at least 
one silicon containing compound. 

The invention also pertains to a contrast medium 
comprising an aqueous solution of at least one bio- 
compatible synthetic polymer*. 

The invention further pertains to a contrast 
medium comprising an aqueous solution of cellulose. 

Further, the subject invention encompasses a 
method of providing an image of an internal region of a 
patient, especially an image of the gastrointestinal region 
of the patient, said method comprising (i) administering to 
the patient one or more of the aforementioned contrast 
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pat:l„t one or .ore oe tZ lt^ " »'S-"lsteri„9 to the 

region, ,ervi„, to l.prov, vt!^.*" ^ r""'""""'^ 

■• by Mixing it WM=^^" r *^ 

different from the ad1.o.„» "chogenlolty 

'■.^ww tno aa^acent mucosa, 

-CO., .orH:— 

de.™ vnen t.^ .„ w'r:^!,,^^^, 

gastromteetLx ^^a^^'^^T^!:""/*"' ' 

eto^oh and „all lnte.ti„„? naturally present in 
Fig. 2A is a diagramnatic view . 4.,^- , 

air/,l„la level.. "~ "^"^ '^"^'^ »1 

i-ge Of Ji',a:L"n:e:srtri:rn%r 'i'" 

Shadowing that results in i-h I ^' ' ^^^^i^g the 

9 x-esuxts xn the stomach from air Vm«kki^ 

air/£luid levels. bubbles and 

.«,e Of ^^■jv:^it.^z:ttx;\-.t-- 

Shadowing that reeuif i„ . p„«i,„ Lre^i^ 

fro. .ir bubble, end air/fluid level.. ""'".n. 
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Fig. 3A is a diagranunatic view of „t4. 
i-age Of gastrointestinal tract L X a«.T" 

consunption of 750 ml of a 3* =.,i,„ 

„ ^ „.„u„.. IZZT.„ 

improved visualizatl«ti ^-w^ general and 

«» tract Xu„e":. :::.::.r ^ "^"^n^xs... fro. 

XO t.e ,astroLt.:r„ar iT^'^ll^ "l " ^-,e of 

^te.t.„al tract in ,.n.r.l and i,.prov«, vi,«!i„tLn of 
15 2 T" " ^stinguishad from th. tract lu«.„ 
f 1" "9. 3B, s danotas ato«ch, D d.^ot„ 

duodwnm, and P danota. pancraaa. 

* ^* • -howing th. dB ref lactivity of 

vitro. Th« coat^ calluloa. «*ibit. a significantlv 
!0 batter dB reflectivity. 'ignifleantly 

Pig. 5 Is a graph ahowlng the dB reflectivltv 
celluloae fiher. 1,. 1„ va^lng^I^^LL 
of silicone and sljMthloone In vltte. ""ounts 
Fig. s is a graph showing th. dB reflectivltv of 
5 uncoated cellulose fihers of varying length at d«fl^«t 
cono«,tratlons of cellulose and different transducer 
fr.quancie8 in vitro. a"«=er 

^ ^ ' " '^P" showing the dB reflectivity of 

uncoated cellulose fihers of varying length at dlfferl^t 
> concentration^ of cellulose and different transducer 
frequencies in vitro. 

Pig. 8 is graph showing the dB reflectivity of 
cellulose fibers of varying length coated with i% of 
diffemt silicon compounds In vltxo. 

Any of the wide variety of biocompatible polymers 
Jcnown xn the art may be employed in the medium and LJToTs 
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Of the subject invention. The ter« h- 

herein in conjunction with th! t "sed 
in its conventional sense ^^at is" LT"' ^"^^^^^ 
do not substantially inte^ct wi^'t^! t 
5 other components of th^ody i^^ T ' ^"'^ 

particular application^^LeL^/l^^::,-^^^ 
apparent to those skilled in the art """^''^ 
types Of such polymers available 

3 Of eitheTnat.X%r^^^^^^^^ - 

AS used herein, the term Po^^er dL:*:":^:"! 
comprised of two or more repeatln- T °«»Pound 
preferably lo or more renir^ »ono»eric units, and 

J «ir more repeating monomeric un-ti-. 

der»ata„, hyaluronic acW, .Ln!! "^^o^^- 

.«.rc. an. ^riou. 

h«t.ropolin.«r. such as thos. containinl 

SoUwln, aldosas k.t=,.. « >»" or th. 

•I a^aosas, jcatoses, acids or anlnaa- •.^>,» 
tJ»r«.., rlbos., arabinosa, xylos. 1^^^' ff^"' 
,l„oo.., -mrnosa/gS^oH Id™! T 

::r::atr":;.rrr«::^L:^^^ 

^ Exampiary saaisyntlMtie polynars 

.nciua. carbo.cy..thyic.li«ic.., hydroxy».thylcrnSo« 
hydroxpropylMathylcallulo.., «thylc.llulosI, an^ ' 
M..:hoxy=.liulos.. B.«.piary synthase poly^^r. suitabl. 
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^"T^ invention lnclu,J. poly«Syl.„es 
(such as, for example, polyethylene glycol 
polyoxyethylene, and polyethylene terephthlate) , 
polypropyaenes (such as, for exa=.ple, polypropylene 
5 glycol,, polyurethanes (such as. for exa„"e,^iy*ther 
polyurethane ureas,, piuronic acids and aLo^oL 
polyvinyl, (such as, for example, polyvinyl alcohol, 
polyvinylehlorlde and Polyvinylpyrrolidone) , nylon 

10 fSHe!' '^t^^'^'' «"'inated hydroca;bons, 

10 fluorinated carbons (such as, for exai^jle 

polytetrafluoro.thyl«,e) , and poly«thylMtJ,acrylate and 
derivatives thereof. "lacryiate, and 

a f"'««^ly' the poly».r «.ployed i. one which ha. 

a relatively high water binding capacity. used, for 

15 example, .„ the gastrointestinal region, a poly^r with I 
hxgh water binding capacity bind, a large amoJ^T of f". 
water, enabling the polymer to carry a large volume of 

^fdf f^"*" '"""i""""-! tract, thereby filling 

and distending th. tract. The fiii.d and distend^ 
20 ga.trointestln.1 tract permits a clearer picture of the 

ngi"n'i.'d '^""r""' gastrointestinal 
oZ 2,^ t T' ""'"-^^^ '^^y- "Pl=y«. ie also 
f rl^H -»b.t«,ti«lly degraded within and absorbed 

from th. gastrointestinal region. Minimisation of 
as metabolism and absorption within th. gastrWestinal tract 
ie preferable, so as to avoid the removal of the contrast 
agent from the tract a. well as avoid the formation of gas 
within the tract as a result of this degradation. 
Moreover, particularly where gastrointestinal usage is 
30 contemplated, the polymers are preferably such that they 
ere capable of displacing air and minimizing the formation 
of large air bubbles within the polymer composition. 

in accordance with the invention, the polymers 
may be coated with «,d/or be in admixture with a silicon 
35 containing compound. A. used herein, the phrase silicon 
containing compound denotes both organic and inorganic 
compounds containing the element silicon (si) . By 



8NS0OCI0 <WO atlAAt9Al t » 



25 



30 



35 



WO 91/18612 

PCr/US91/03850 

- a - 

s c.«.c , - r^rxrii- ^^^^^^^ 

eontalning compounds include silicone silJh^ 

a. Simethicone «,d protect*, .i^ZlZnTT T"'^ 

compound bein, PolydimethyX.llo^ Cr^'*^ 

.thoxysilane, , silicon d^^xidr ^iio^fi!?'"""""'"''^- 
i lln«ir or cyclic silazane, 

h«c«..thyldlsll!z«i T ' " hexadi.etl.ylsil.jan., 
!:^"^'. ""'•Phenyicyclotrlsila^ane and 

appare„tTL:r.w:i:f n::"^ "^^^^ 

for example, in HerS"t T *" ^-«ibed. 

PP. 2132-21,, (197I'. ;;c^* f^r* ' 

easily ^ >-i»7i). Such silicon compounds nay be 

«.lly prepared using conventional chemical wmtheTt^ 
-ethodology. such as is described in a^jZ^Tl 
69, HO. 61770X vol. ,0, «o ^^ZsT^^T^T- 

y*. »o. 5,904U (1971), vol. 75, NO. 9271V ri97lf / 
77, HO 371,0, a,72,. or may ^e obtl I^I ^ «ri1'°'- 

^lltll =-ntai„in, Jl^^ 

•uprisiiHTly serve a „umb«: of important functions^ th. 
contrast m«Uu., a. both coatin, or admixed .l^^l 
polymer., «.l.tin, i„ decreasing surface tension 
^nxmlzin, fo«^„,. i„cr.„i„, r.fi.ctivity, 
lesaenlng acoustic attwiuation. 

the "iooompatable polymer coated with 

the Silicon containing compound, a polymer reactive 

the desired silicon containing compound is mixed therl^th 
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u„d^ condition, suitable for chemical bonding o* the 
polymer and the silicon compound such .-..^ 
and suitable conditions wiif brrea^ll ""'^"^ 
Skilled in the art on„. ^ "ad^ly apparent to one 

5 disclosure. suril;i! r °' Pr«ent 

7S, No. 14, pp. 2182-2185 fl97i\ ^4. , 

p>ivcr /-fc, ix97i;, and Stark et al, j- 

Pnys. Chem. , Vol. 72 Mo a ^..^ «... ^ aj.,, j^. 

10 disclosures o. each « ^^i'; Vr. 11 ' 
reference in their enti^ty ^^Tr"" 
«ny of the silicon contairin,':^":^^^:^"^: "'"^ 

" .xhibit. a w"n::;r'bi":dr"" ""^^ 

admixed with ! .1^! ' """"y- <"»" =°ated or 

umixea with a silicon containing compound is , , 

preferred for use in the subject inv.!!^' P^^'="l«ly 
gastrointestinal usage i. tlT^'ZZTi'T''''"" 
20 echogenicity when ultrasound is awlill I! ~'=""«"* 
«eir high water binding oapacit^ tt^^ei^^, 
pass through the ^astroLte^lLI^^^:,':;^'"':"" 

r Jta'-pTe-:: 0^-^:^'^ ;:::hiT."fei:i:.^- 

ousDies within the polymer composition. 
.0 Polyvlnylpyrrolldona, poly«thyl«,. glycol, and otb.r 

c<»tainl„g compound, are also praferabl. polymers 
particularly whar. gastrointestinal Imaging C 
5 irbrT"'"' ^ • "-ion Similar to cellulose 

a". th. gastrointestlnai-tract 

and resulting in highly improved visualization of t^. b^^^ 
and adjacent structure, by ultrasound. Poly.thylen. g^^T!! 
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and other polyethylenes are also very ef5««^i 

xng the formation of and in effective in prevent- 

J for .xampl,, fib-ra h..-. "MpM Mid fonu., auch as, 
«- », lasers, beads, and the like >. 
in the art will recognize Z skilled 

Poly-er ribers, baadf et^ " Individual 

Prererabl^, no;eve: d;;,ro: " ""^ 
dl«»t.r of a„y poi;.„ b«d!^ K ^ 

about 100 „icron., ^ ! T"" ' 

about 30 P"'«»bly between about lb ana 

acoustic propertie. a«, hav^^^ ° 

than longer fiber lengthT """Pension uniformity 

invention llXTi.Tj:''"" -*^°-«^ ^ 
pnvsiolcioar t:,::ratC ""^^ " 

inherent uni<rie echo,enic!;y ^^c^^i ''I'T" 
of bodily structure. = , ^^''^Mtlatlon 

. •crncturea. Polyethylene glycol fppei , 
"olecular weight functions well m ' ' 

molecular weiahi, — , regard (the lower 

wMch «re li,»int^hv.l!r ""^ "''l^*" 

e.^loyed in Si" f:.:^::!"''^"*^ temperatures and can be 

an a,ueou.'^:i!:J^'^ !' "^l -P^^^- ^ 

Imaging. " « -«Uum for ultrasound 

~y be empi'overlr"' ^ «>• Pol^-r solution, 

usea herein the tern anti-gas agent is a 
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compound that serves to minimize r.^ 

.vaua^le, including antacias, ^.Ul^^^.Z ^r:' -"' 
a„t.£oamxn, agents, such antacids ana antiflatuXent. 

"T : alu^in^ 
carbonate, alumlnu- hydro:cida, alu^inun phosphate calciuB 
carbonate, dihydroxy.lu»i„„. sodiu. carbonate, »a;ardrrtT 
».,ne,xu. oxide. «,ne.i™. trlsllicate, sodlu: ca!bonatr 

10 atroT ^^P-""'^^-*-. ^y^rochzoriae :ith 

10 atropine sulfate, Kaopectate" flcoim, and bls.uth sa^ts 

suitable antlfoa^n, agent. u.em a. ,„tl-,.. .^ent^ 
incluae polyoxypropylenepolyoxyethyl-n. copoly«r., 
Polyo=<yalkylen. a.in.. and i^„e., branched p^ya^In.. 

15 polyo>cyl,lkyiated natural oils, h.lo„„at«l .liic^! ' ' 

oontaanxng cyclic ac.tals, lauryl sulfates, a-l.ctylic acid 
ester, of unicarboxylic acids, triglyceride oil! 

I'^i^^" °* """^^"^'^ "»y '^'o functio,^ a. .„ti- 

foaaxng ag«,t. 1„ the .ubject invention, of course a. 

agent, enpioyed »i.t be suitable for use within the 

25 - ""l-tion. ».y also. If de.ir.d, be 

25 employed with a suspending or vi.co.tty increa.lng a;.„t, 
referred to herein collectively a. . .uspendln, agenr ka 
Phrase suspending agent, a. used herein, denotl. I oo^^ 
that assist, in providing a relatively uniform or 
ho«og«.ous suspension of poly«er through out the aqu«»s 

x™"' * °' available. Including 

xanthum gun, acacia, agar, alginic acid, aluminui. 
Honostearate, uapurlfied bentonite, purified bentonite, 
bentonit. »ag»a, carboner 934P, carboxynethylcellulose 
calczua, oarboxymethylcellulose sodiu», carboxymethyl- 
35 cellulose .odium 12, carrageenan, oellulo.. 

(l«icrocry.taHine) , carboxymethylcellulos. sodium, dextrin 
gelatin, guar gum, hydroxyethyl cellulose, hydroxypropyl ' 
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cellulose, hydroxypropyi methyicellul«« 

aluminum silicate ™«^k , ^">'-^<=«ll«lose, magnesium 

oAAicaiie, methylcellulose t,^^*.* 
oxide, polyvinyl alcohol »ovl^! ' ""^S'.thylene 

alginate, siiiL dloxw; ^nfo .f""^""" 

Wid. variations In the amounts o* th» , 
silicon contamm, compound, «.ti-g!s aae^! Polymer, 
agent can be employed In thi ,. ^ ' ' '"^Pending 

invention. ^J^.rT.y^^lT ZVr.T'^ °' 
0 in solid form, 1, pr^t iT P°lyMr, when employed 

ccncentration'o, at^'r^: lu" ITZ « 
preferably at least about O.^ b^'^^^ ~" 
preferably at least about i» by wel^f ' ! *" 
those Skilled m the art would rri^^!: °' " 
' Par^neters, the optimum pol^r c^'!" '^'^^ ^ 
in«u«,e.d by the -ol.cunr^Lr:rr''°r 
vater blndln, capacity, itl Z^l' ^* 
V.11 a. other c>^J^iullTTt 2» lT^r'''^^' " 
«Ployed. i„ the case of clllfo!^ Particular polymer 
Poly»er 1. most Preferably^i^rL, 

between about l» ^ about rcrTLl: T"""^'""" °' 
medium to high molecular w.I=hr ^ ^ « 
PolyvlnyipyrroiidonrL u::^*: ^.C*"' '^^"^ « 
concentration 1. most Prefr^L^It^ 

IS* by weight wh— J. between about l% to about 

1 eignt. When the polymers are In n„,t^ . 
9«.«raily the polymer is present In ! 
=onc«««tion, such as pr^^^I^L 

least about lo» by weioht ^ ' =°'«^*'«"o>> of at 

20» by w.i-ht evL !l! ' P"'arably at least about 

welaht , preferably at least about 30* bv 

weight. Per example, when liquid polv.th.i- , ^ 
employ... the concentration irm^sHd": t^r^ " 
about 10* and ,0* by weight, sl^u.^^'^ ^r:'" 

liquid perfluorocaxbon is us.,, the conci^Sl;!" 

concentration ls^^^:::^L^^^,^^r;h:"Tf^^- 

by ..i,bt, more preferably b.twe«. abLt^:'^ ^.^'^ ^ 
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w^rl"*.''^"*''"' b.t„e.n about 1» by 

weight and about 5% by veight, wheth.r present a. ,1 ^■ 
(that i=. Chemically bound to the poly^LroTaran 

» =h.„x=ally bound to the^ly„er, . Generally, because of an 
increased ability to renain In a ho.o,eneous susp'.L: 
the lower amoimts of silicon eon*--,-«- pension, 
preferred. contaxnxng compound are 

.0 o. the -.\%:or::x— — 

autcclavmg the contrast .^diu-, or by .onlcTtln/^ 
contrast medium under vacuum (proc..... which rorc^ ,a. 
out o£ solution as veil ,. sterilizes the product Jd 
then bottling the contrast medium under va^^ 

" ^:»i""'i''t:"'' " " - rri:"""" 

forming in the product, ibe degassing and vacuum bottllno 
.erves to «u^c. th. ultimate ecogenicity and "nilize 
Shadowing ^.n th. contrast medium is employed in vivo^ 
!o • , ^ ^ . -JMir*!, an antimicrobial agent may be 
»0 include, in the contra^ m«,iu. to prevent bactLri 

overgrowth in th. medium. Antimicrobial agent, which may 

.l,Zil7't ""T' b.„..thonium 
chlorid. b««oic acid, b«,zyl alcohol, butyiparab*,, 

cetylpyridinium chloride, chlorobutanol , chlorocresol, 

m!tr^' ^l'^^"""'' "iO' ethylperaben, methylparab^n, 
-thylparaben sodium, phenol, phenylethyl alcohol 
Ph«yl«.r=uric aetata, phenylmarcuric nitrate, potassium 
benzcte, pota..lum sorbate, propylparaben, propylpar^ 
sodium, scdiuu. b«zo.te, sodiym dehydroacetate sLi^^ 
> propionate, sorbie acid, thimerosal, and thymol. 

Th. presuit lnv«>tion is useful in imaging a 
patient g«,«.ally, and/or in .p«,t£icaily diagnosing the 
pr.s«,c. of dis...«i tlssu. in a patl«,t. The imaging 
process of th. pr.sent inv«,tion may b. carried out by 
administering a contrast medium of the invention to a 
patient, and then scanning th. patient using ultrasound 
imaging to obtain visible images of an internal region of a 
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20 



25 



30 



35 



patient and/or of any diseased tissue in . 
region of a patient it ^= in that region. By 

particular area or portion ITZ ^ ^ 

-diu^ is particularlTu'efuI 
5 gastrointestinal region but <= of the 

-oadly such as i„ Wng^^y^^^^^^^^^ 

ways as will be readily apparent to ' '^^^'^^^ 

art, such as in imaging t^HLLlt^rif ^^^^^ 
and for use in tissue character'ation ^ ' 

0 gastrointestinal real«« ^rization. The phrase 

esophagus, s^o^ch, LI ir^t fr""^" 

By body cavities it is m^^T ^•tlne. a„d rectum. 

an open p,ssa,., emerTL-^ ^[Z'' "^^^ -"^^^ 

1 «temal «,vtrom.«,t, su^ ^1!^ '"/~""-=«y, to the 

gastrointestinal re»Ior^h ^ induing the 

^ ^ regxon, the sinus tr-a^ -w. 

tubes, etc. The patient can k« ' ''^"^•^opian 

»o.t preferably i^ .^Zj, ^ ^ 
ultrasou^, i,„.gi„, aevi^ cTh « 
Of the inv.nti!„.'t^r^,::^,^/:^^=^«- ^""^=- 
..Vic. nothing critiL to^^^: ^^^^^^^^ llZl... 

a-.nistra:ir:/r::„::.sr.'r ■"■^^ — - 

came, out in .^.JiT^Z:''^ o^Iir" 

or by injection. Hha„ a,. r.«ll- » . orally, rectally 

gastrointestinal re,"n IJ^irL^w:! ITT^ " 
•-dium Of the invention h. " contrast 

tul... or sinu. tract, * " "^loPlan 

preferably by i^^^o^ ^ ''^^i'^r.tlon is 

administered .n^ rr """"^ *° 

vary ::::::LnpoTt:.":r::iT °' --^-"-io„ 

-a»al and r^io^ ^1^.^ T/T'^^'" 
contrast ^diu. of tb. inventilnT^^U y^ 
Typically, dosage 1. initiated at lower lev.L \nd 
increased until tb. de.ir«l contrast .r^lZj^„Tt, 
acbxeved. By way of guidanc, for g.strointes:i„:i usage. 
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agents may b. used to modity th. .„h„ "^""^ 

as to achieve the desir«J viscosity " 
osmolality and palatability. 9"^'-'' transit ti-e, 

^° ^" carrying out the Bethod of th. ... 

invention, th. contrast .edi^ c«1. 1!^ .f"'"" 
=».a,ination with other diagnosti^ ^e"^„!iT*' ~ 
agents, such other agents include wrv!!^" " 
"terials, antioxidants, anticaWnc^r T ' " "'^"^'^ 
» cXin, on settling, . to^i^^y a^e^'s T^ir T*"* 

os-olality to i.o-os.oticr. a'nd :.tti„:\\^^"l:,r"' 
faciilat. Bixing ot th. components in th<. „ ! 

Flavoring Mterial. include f« L^, ' 
de»t.»^— J ""uae, ror example, aspairtame, 

dextratM, dwctros., dMctros. excipient 

" ^.1^' s-u^sr • "-^»^..-a:::'sodium. 
ccon^ciion^TrsUr ^z. . 

25 thereof) . Antioxidant, include for 

' "^""^^ Pal-ltate, ^uZiJZ 

.0 I^iiTvf tocopherol, excipie" ' 

^~ T"' •*->^-' -icium silLte 

oT^rcT 1""^' "^""^ ''^'^^ «"°"a^ 

giy^rri' mirror "r" 

glycerin, mannitol, potM..l«m chloride, sodium chloride 
and propylen. ,i^col. „.tting agent, include, for ex^pl. 
S ben«lkonium chloride, benz.thonium ehlorid. 

oetylpyridlnium chloride, docusate sodium, nonoxynol 9 
nonoxynol 10, octoxynol 9, polyoxamsr, poloxyl aTcast^ 
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Oil, polyoxyl 4 0 hydrogenated castoi- «<i 

ether, polyoxyl To stear^te P^^^^W 20 cetostearyl 

40, polysorb^^^e 60 p:r;:::;,n\^r^^^^^ Pdysor^ate 

monopalaitate, sorbitan aonostearar! !' 
.ore,oi„, adaitionax agents aT::^^^^^^^^^ 
described, for example, i„ the uT T. "''^ 

22nd Kevisi;n, .^^a^^r^^^f^fi^^ 
10 company, Easton, PA. ' ^^''^ Printing 

20 one silicon con^^irJ ^ " "daixture with at 
» .ixieon containing conpound, in addition to 
conventional ultraeounic i^i„, yt c^^^^nts such 
conventional ultrasounio imaging Jclt 001.^^!^! 

-.own and include, ,or ^caji.! ;:i:i!:r::::L"' 

suspending agents, n.vorin, -twriai, eol!!?^ ' 
25 «tioxida„t., a. d.«=rib«, Lov. ^ 

A particularly pr.f.rr«I formulation *s 
con^.t ..diu» o, p„.ent i«v.ntio„ l";:!!*"- 
ultr..„„ic xx^,i„,, particularly o, ga^trointLinal 
30 c7j^::J^; "^"^ '""P'^"- following 

C.11U10.. poly.«r co.t«J with 0.25% by «ight of 
silicon containing compound simathicon., 

35 .l».t„< 'illeon containing compound 

3S simethxcone xn admixture with the polymer in (i,, 

sulfate; " a9«.t lauryl 
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(iv) 0.3% by weight xanthan gum; and 

inc., Norwhich, New York). ^''^^^^^ Pharmaceutical 

5 The present invention is fur+K ^ 

following Examples t„ th.. ^ , ^"'^^'^^ described in the 

\. Examples which follow th« 

polymers described are in the form of solid ^l^! 
any si2as given denoting fiber I^oTk ^ ' "''^^^ 

not to be construed wit^ ."^1^!^ 
10 appended Claims. ^'''"^ «^ 

SSUCPLfiS 
Example 1 

surface tension, foaming and bubble fo«n»^.< 
measured for various contrast media comp^!i:g^™"'°" 
15 biocompatable polymers, both (i) with «L^7 

admixture with « «<n ^ ^ith coating and/or in 

wi^h^nr^r <=ontaining compound, and (il) 

(Bransen, 2200 Danbury, CT, under vacuum using a 
commercially available vacuum pump (cole Pa«L , 
7049-50, Chicago, IL) . 

sci«,ti«c 05-539-8, Pittsburgh, PA, . a vill." „ c= o, 

th. tub.. w.r. c.pp«,. Th. tub., were then Shaman 
vigorously for 60 ..=o„d. «<i the d.,r.. of fo»l„, „as 

35 rr; fr'.^utTLr r.m' - "° ^ ■ 

iBBout 1 m,, a . noderat. foaj. (about 2 to 3 
the susp«,slo„. „.r. a«essed .l.n.rty aft.r shaldn, i.ut 
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the bubbles were counted only „ithi„ ^„ 

a. the fo«, Which was determLI^ "spenslons, not 

the top_o, the suspenslonr^Xet tlZn^ " 
were assessed by .xa„i„i„, ^ bubbles^^ Tj"'^"''" 
. 0 - no bubbles, 1 - ,<rj^ ' " 

few bubbles, , 2 . bubbl.ral Z "'^ 

to moderate bubbles) >nH , <^ ^ na diameter and few 

with many bubbles,. " ™ diameter 

hubbie ...ziziT. 2: L^'" 'r-^-'" - 

Shown in Table I, cellulose ' ""Jr 

(that 1., Its surface tension^^^! " ' ""^ ~''«"«"t 

Cllulos. is prepared alone, ^e^";^ 

th. cellulose, this causes the^'^TlH! " *° 

favorable surfactant properties'^!. ! 

•i-iiar to water, ^ly.^,^::: T.j^' " 

^•^iace t«,.lon and no foaming (^4 "tIT T ' 
Table IV, that peg h.. _ ^" Exampl, 2, 

ultra«„Ic1:^d™ ^t^i:!frT"''" "fle=tivity on 

'oa-in,. si.et^Lnr:L':rc::^r:: "^''"'=^-"^- 

has low surface tension IT °**^"^''"' °" «>. other hand, 
appreciable bu^^I" '=amin,, and no 



Oeloniz«, Hat«r ^!'^°" bubble. 



18m Cellulo8« 
1% cellulose 



30 2% cellulose H'l ^'^ 



0.0 0.0 



18m cellulose 
w/o.25% xanthan gum 

1% cellulose 



71.2 



0.0 0.0 



2% cellulose 11' l ^'^ 

'2*8 0.0 1.0 
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25 



18m cellulose 
w/0.05% xanthan gua 

1% cellulose 

2% cellulose 
18/i cellulose 
1% simethicone coated 
0.25% xanthan gum 

18u cellulose 

1% silcone coated 

0.25% xanthan gum 

1% cellulose 

1* silicone coated 

2% cellulose 

1% silicone coated 

1% cellulose 

1% simethicone coated 

2% cellulose 

1% simethicone coated 
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Table T <'er>y^<-t^| 

Dynes/cm " poam 



71.6 
72.0 

70.6 

70.3 

61.0 

61.8 

62.0 

61.0 



Key: 



0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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Bubbles 

0.5 
0.05 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 



Foam 0.0 - 3.0 

Bubbles 0.0 - 3.0 
(for foam and bubbles, 
zero is the most favorable) 
Dynes (20.0 - 80.0) 



30 



Table TT 



35 



40 



Sodlxim lauryl 
sulfate w/ 
1% 18m 1% 
silicone coated 
cellulose w/ 
0.15% xanthan gun 

100 ppm 
sodium 
lauryl 
sulfate 



Dynes/ cxB 



Fo€ua 



Bubbles 



49.1 



1.0 



1.0 
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Dynes/«n ^oe^ ^^^^^^ 



2.0 



10 



15 



20 



Sodium lauryl 
sulfate w/ 
1% 18m 1% 
silicone coated 
cellulose v/ 
0.15% xanthan gum 

100 ppm 

sodium 

lauryl 

500 ppm ° 1-0 

sodium 

l^ur"! 

sulfate , 
1000 ppm 1.5 
Simethicone 



w/500 ppm 
sodium lauryl 
25 sulfate w/ 
1% 18m 1% 
silicone coated 
cellulose w/ 

0.15% xantnan gum 32 9 



30 Kev ^ 0-0 

Bubbles 0.0 - 3.0 



«l^*w AS cne most fa^ 
35 Dynes (20. O - 80,0) 



40 



(for foam and bubbles 

Dyne»/cm poam Bubbles 

Dexoniaed Water 7, « 

18m^ Cellulose 

0.0 0.0 



1% cellulose 71.3 
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Table TTT ^eon^..^^ 

Dynes/cm 



2% cellulose 



71.2 



10 



15 



20 



Polyethylene Glycol 
(PEG3350). (Not Degassed) 

1% PEG , 

2% PEG "'^ 

3% PEG 

4% PEG 

5% PEG 

Polyethylene Glycol 
(PEG3350) f Degassed) 

1% PEG 

2% PEG 

3% PEG 

4% PEG 

5% PEG 

18/i Cellulose 
w/ 0.25% Xanthan Gum 

1% cellulose 

2% cellulose 

3% cellulose 

4% cellulose 

5% cellulose 



25 



Cellulose 
w/ 0.05% Xanthan Gun 
1% cellulose 
2% cellulose 
3% cellulose 
30 4% cellulose 
5% cellulose 

Polyethylene Glycol 
(PEG3350) 

^''^ i* ^^f^ Cellulose 
35 w/ 0.15% Xanthan Giim 
1% PEG 
2% PEG 
3% PEG 



40 



18a( Cellulose 

1% Simethicone Coated 

w/ 0.25% Xanthan Gun 

18m Cellulose 

2% Silicone Coated 

0.25% Xanthan Gun 



62.8 
63.1 
62.8 
62.4 



62.3 
62.1 
61.6 
61.5 
61.2 



72.7 
72,8 
73.1 
72.8 
73.0 



71.6 
.72.0 
71.7 
71.8 
71.9 



54.1 
51.2 
56.0 



70.6 



70.3 



Poan 



0.0 



0.0 
0.0 
0.0 
0.0 
0.0 



0.0 
0.0 
0.0 
0.0 
0.0 



0.0 
0.0 
0.0 
0.0 
0.0 



0.0 
0.0 
0.0 
0.0 
0.0 



0.0 
0.0 
0.0 



0.0 



0.0 



Bubbles 



0.0 



0.0 
0.0 
0.0 
0.0 
0.0 



0.0 
0.0 
0.0 
0.0 
0.0 



1.0 
1.0 
1.0 
1.0 
1.0 



0.5 
0.5 
0.5 
0.5 
0.5 



1.5 
1.5 
1.5 



0.0 



0.0 
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Propylene Glycol 
w/ 1% 18y 1% Silicone 
Coated Cellulose w/ 
0.15% Xanthan Gun 
3% P6 



Table TTT f^^pf i) 

Dynes/cm poan . Bubbles 



10 r|r«s??ifssi 

Coated Cellulose 

w/ 0.15% Xanthan Gum 

100 ppm SLS 40 1 

500 ppm SLS i 1-0 1.0 

2.0 1.5 

15 Sodium Lauryl Sulfate 

w/ 1% 18/i 1% Silicone 
Coated Cellulose 
20 w/ 0.15% Xanathan Gum 

100 ppm SLS 51 B 

500 ppm SLS 24 5 1-5 

- • 2.0 2.0 

Sodium Lauryl Sulfate 
![/ I*^l8/i 1% Silicone 
25 Coated Cellulose 

w/ 0.15% Xanthan Gum 

100 ppm SLS 52 5 

500 ppm SLS Is ? 1-0 1.0 

^^•^ 2.0 1.5 

Simethicone 
30 w/ 500 ppm 

Sodium Jiauryl Sulfate 
w/ 1% 18/i Silicone 
Coated Cellulose 
w/ o . 15% Xanthan Gum 
35 looo ppm simethicone 32.9 on 

1.0 

1% IBM 1% Simethicone 
Coated Cellulose 
w/ 500 ppm 

Sodium Lauryl Sulfate 
40 w/ 1000 ppm Simethicone 
w/ 0.15% Xemthan Gijm 

#2 1.5 1.5 

#3 "-J 1.0 1.5 

45 #4 ^3*2 1.0 



#5 ^l'^ 0.5 



l.S 

#6 li'i o.'i 1:1 

#7 "'I 0.5 1.5 

#8 0.5 1.5 

33.1 0.5 1.5 
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Table TT t (canl-'^ i 

Dynes/cm Poam 



*^ 32.1 

Methyl Cellulose 
0.15% 



0.50% 

1.00% lils 



Xanthan Gum 



0.5 



0.25% ii't 2.0 



53.9 2.5 
54.1 2.5 



3.0 



Hydroxyethyl Cellulose (Natrasol™) 

64.0 2 o 

0.25% , **o 

0.50% ll'i 1-S 

1.00% ll'l 1-0 

50.4 0.5 

Carrageenan 
15 0.15% 72 <a 

0.50% 



0.0 
0.0 



0-15* 72 a 

20 0.25% 73 0.0 

0-50% yl'l 0.0 

1.00% ?.9 



0.0 



Carboxymethyl Cellulose 

°-15% 72 0 

25 0.25% 72 ; 

0-50% Zl'i 0.0 

^•00% 7l:J S:S 



Sodium Lauryl Sulfate 

100 ppm 51 4 , - 

30 200 ppm 11:1 1-0 

300 ppm 35.7 

400 ppm 29.8 2 5 

500 ppm 29.5 30 



Corn Starch 
35 w/ 0.15% Xanthan Gum 

1% com starch 73.0 0.0 

3% com starch 73. 1 n o 

5% corn starch 73.1 o.O 

Wheat (Cook-up) starch 
40 w/ 0.15% Xanthan Gum 



1% wheat starch 72.2 on 

3% wheat starch 71.0 
5% wheat starch 69.7 q.O 



0.0 
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Bubbles 
1.5 



0.0 
0.0 
0.0 
0.0 



0.0 
0.5 
1.5 
2.5 



0.0 
0.0 
0.5 



0.5 
1.0 
1.0 
1.5 



0.5 
1.0 
1.5 
2.0 



0.0 
0.0 
0.0 
0.0 
0.0 



0.0 
0.0 
0.0 



1.5 
2.0 
2.5 
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Table jjj reftnt-.^j 
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10 



15 



w/ 0.15% Xanthan Gun 

1% wheat starch 59 9 

3% wheat starch H'l O.o 2.0 

5% wheat starch ffl! O.o tlo 

^* Simethicone 
coated Cellulose 

Xanthan Gun 
(Keltrol RD***) 
w/ 100 ppm 

Lauryl Sulfate 

Z/ 0 2*^?? Simethicone 
V/ 0.5% flavoring 37. g 



2.0 

0.0 2.5 



0-0 0.0 



^•y- Foan 0.0 - 3 0 

(for foam and bubbles 



and/or in «d.i«„r. ^^y, ^ (^) "ith coating 

(ii) Without co.ti„a and/!, t <»ntaini„g oo.po„nd, and 

containing compound 

«/or m admixture with a silicon 

PlacM in th. contra.t a™!!^' ! ° " 

standardiL to Tta^^""'"' ^ ""-"tvity „„ 
re««tivity ^.^^ ^« dB 

..S3.a .i„iL::'rr»L" ^:.^T^%::r' • 

tissue mimicking phanto. ia ^^. t^JLTAl T*- ™* 
10 The gain was set to -S3 . dB * ' *»~-=iates. 
~.sur«,ents were Lfhy ^iec^o*" «"«tivit, 

"y aaiecting a region of interest on 
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the CRT monitor and readina the m^^^ ^» 

-^^auixng tne mean dB reflect ivs*-,, 

IZIT"- measurement, L." 

Obtained on a banohtcp acoustic lab custom buut by 

..xo .ua. c.a„r.. «^r::r:«ui^:::^;„^-~^^^^^ 

processing paCage ana capabiliti., of Past rourier 
Transform and Krautkramer Branson (L.„l.town pI^ p , 
G«ma-HP series transducers. Data was ' /""y^*- 

iO puis, ecbo tec^i^e. «,e returned'^.r^:: ^LT 
With the appropriate time delays „d th. power av«:a~ 1 

transducers used were 2.25,325 5o-rB ^ 

Ultrasonic waves were reflect^ ; '° 
IS * reflected from a solution/air 

IS xnterfac. reflected from a solution/air interface. 

Parameters of velocity, acoustic impedance atten„-^i„ 
transmlttance w«r« assessed. attenuation and 

• '«'«'"°P acoustic lab are set 

forth x„ table iv. A. «.o«„ by th... data, cellulose vlu, 

'-•^^"on. coatin, has both ,ood reflectivity and ver^ 
high transmission fthat is . ^ 

plain cellulo^r , acoustic attenuation) than 

Plain cellulose. Note also that polyethyleneglycol has 
much lower reflectivity than cellulose. 
25 Figures 4-8 show the dB reflectivity from the 

25 -asurements made on the phantoms with the Acoustic Imaging 

«cicxiine, AS shown by these fioures ^or- rs^^4^ 
cellulose the shorter fihers (e.g. ia.thro'::r35 mLroT 

30 ITy Silicone coated cellulose has higher 

30 reflectivity than the uncoated fibers. 
ExaiHPlf y 

Hexamethyldisilaaane (1,1,1,3,3,3- 

IZTT'r^'"'^""""' — available from 

35 T company, Milwaukee Wlsconson, was added to 

35 log Of ethyl alcohol (200 proof dehydrated alcohol, u s P 
punctilious) . The hexamethyldisilazane and ethyl .^.l^oZl 
mixture was then added drop by drop to 28.5 g of cellulose 
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(fiber lengths isu. 22u ar.^ •> = 

about 60-C in a vaeu„™ « seated at a temperature of 

S heated fro„ .boat 60-C to x,":?: 

and then cooled, resultlno ,„ l """"^^ 
=ellulo=. (al.o rlfeS^ L " ''«»-ethyldisila«ne coated 
oellulose, . 3«n.raXly as ailyiated 

Examplia ^- 

^° (in oil form) ra «\ ^ 

available rro„ Aldrich Che^ica" ci «»- "iH/ 

of toluene. The slli==— T ' *» 10 9 

added d«p ^y^.;iiT.sroTi:z.T^^^ ^-^ 

. mixture wa. etirred and I "l"lo»a in a flart. The 

, ^ solution containing about 15% by weiahi- 

polyethylene glycol fibers havi„« a aoleli 
about 8000 was prepared in dei^L^d :itr r^'^^ 
was then mixed with ^ ''"xzea water. The solution 

Vitro by ul^s::;^. ' ^* ^ 

found to i°" 'iyol polymer solution wa. 

^i^l • i4e on 

«ou^ 22, 60, and 110 microns, respectively and o»^k 
containing about 0.25* xa«i.h»« ctiveiy, and each 

distiii«^\,»^ xanthan gum were prepared in 
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«.pproxi.«.ly a 300 »i=ron wave 
length m aqueous media) . 

the hi,h«sr:ci":: "1"":%'^^^ -^-""n 

highest echogenicity. ^ 
Example 7 

A solution containing about 5% by weight 
cellulose fibers having a fiber length of Llut 22 micron 
► and about 0.25% by weight xanthan gu» was ,rZlll in 
dexonxzed water. Approximately 750 ml of the ^If 
then administered orally to a ram»al"a:d u^traso^iT 
..agxng of the gastrointestinal tract was performed! 

visualizatronTtr °' ^-^rointestinal tract and good 
visuaixzatxon of the gastrointestinal region was achl™^ 
Excellent visualization of the mucosal sLacrof^e 
stomach and intestine was also achieved. 
Example sf 

A solution containing about 4% by weight 
cellulose fibers having a fiber length of about 22 microns 
and about 2 g of activated charcoal in deionized water was 
prepared. Approximately 750 ml of the solution was then 
admxnxstered orally to a mammal and ultrasonic imaginHf 
the gastrointestinal tract was performed. 

the tra^i. ""'f ^^^"^^ ^"^^^"^ provided good visualization of 
«ie tract and mucosal surfaces. 
Exampift c> 

A solution containing about 5% by weight 
cellulose fibers having a fiber length of about 22 microns 
and about 0.25% by weight xanthan gum was prepared in 
deionized water. To this solution, about 2.0 g of 



-w«w*wA*^ a«wut ^.u g of 

sxmethicone was added and the solution was mixed. 
Approximately 750 ml of the solution was then administered 
orally to a mammal, and ultrasonic imaging of the gastro- 
35 intestxnal tract was performed. 

Ultrasonic imaging provided good visualization of 
the tract and mucosal surfaces, in addition, improved 
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removal of gas bubbles fro™ ^-k^ 

Observed. "^^^ ^"^^ gastrointestinal tract was 

Various modifications of th« 

addition to those shown and described 
^ apparent to those skilled in^^ a^ 

description. Such modificati^: llTo """l 

Within the scope of the append^^ ^laiL ° ^^^^ 
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CLAIMS 

What is claimed is: 

- ^* medium for ultrasonic imaging 

comprising an aqueous solution of at least one 
biocompatable polymer, wherein the biocompatable polymer is 

clntaln '"^^"^ '""'^^^ ^^-^ one siLon 

containing compound. j-^an 

2. A contrast medium of Claim l wherein th*. 
polymer is a synthetic polymer. wherein the 

noiv««,. . ^* ^ contrast medium of Claim i wherein the 
polymer is a natural polymer or a «blsy„thetic polymer 
nolv»«. • ^* , contrast medium of Claim 2 wherein the* 
polymer is selected from the group consisting of 
polyethylenes, polypropylenes. pluronlc acids, pluronic 
alcohols, polyvinyls, nylon, PolystyreSi, polylactic ^cids 
fluorinated hydrocarbons, fluorlnated carbons 
polydimethylsiloxane, and polymethylmethacrylate. 

- . ^ contrast medium of claim 3 wherein the 

polymer is selected from the group cohsisting of arahinans 
fructans, fucans, galactans, galacturonans, giucans 
mannans, xylana, levan, fucoidan, carrageenan, 
galactocarolose, pectic acid, amylose. pullulan, glycogen 
amylopectirt, cellulo-, carboxymethylcellulose, 

me^vr"'??''; hydroxypropyl methylcellulose, 

methyl cellulose, methoxycellulose, dextran, pustulan, 
chitin, agarose kerat«, cho«iroit:i^,, dermatax4| hyaluronic 
acid, alginic acid, xanthan gum. and polysacch^ides 
containing at least one aldose, Jcetose, acid or amine 
selected from the group consisting of erythrose, threose, 
ribose, arabinose, xylose, lyxose, allbse, altrose 
glucose, mannose, gulose, idose,. galactose, talose,' 
erythrulose, ribulose, xylulose, psicose, fructose, 
sorbose, tagatoae, glucuronic acid, mannuronic acid, 
glucosamine, galactosamine> and neuraminic acid. 

6. A contrast medium of claim i wherein the 
polymer has a high water binding capacity. 
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7- A contrast modlum or ol.i» i • 
comprising a„ anti-gas agent. furth.r 

a:;nt ^ 

.=tivat.a carcoa.. ar^^rnl^^.^ar^rxr"'""' °' 
aWnuM Phosphate, caloi^. carhonrte d!^^""" hydroxide, 
.Odium carbonate, «galdrate, ma^^L 
trisillcate, .odiu. carbonat;, l^er^^d! H 
diphenoxylate, hydrochloride Cl^ ^tZi' 
bismuth ..Its, P=lyoxypropyl.„:!^,ryo^:;;; 
Polyoxyalicyiene aam.. a„a i.l„es IIZT. ~P°lV-"- 

.ineiy-divided poiyvinyi^«o:r::";.:::srr"* 

^- A contrast medii^m ^, _ . , ^ 
=o.pri.i„g a suspending agent:" " 

10. A contrast medium » ^ 

3«.p.ndln, a,«,t i. .ejected f «m fh! 

XMthum gum, aoacl., agaT !iol^. .r™" °' 
~no.tear.te, unpurmlT^el'^' l^'ulTt"'^ 
bentonlt. magma, carbomer 934P ^Tl,'^ "'^ 
calcium, =«boxy».thyl"ri^"!: =»^''=^-«>ylcallul=.e 

cellulose sodi^ia c^^^^ «'"><'=^a«>yl- 

™ cawagaanan, ceiiuioM 

(microcrystalliB.) , caitwxymethylcelluio.. . ^■ 
gelatin, guar gum, hydrox^^',""^!! tT""- 
cellulose, bydroxypropyl m.thyicl^^°r' "'^"T"'"'*! 
almanum sllicat., matiylceuuin"^!!^ 

^rii/^t^-J^-^li^l^- — -.oid.1, 

11. A contrast medium of claim i wherein th« 

Polyalloxane, polydi::C"u«ar ;:i^^^^^^^^^^ 
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ethoxysuan., silicon dioxide, siloxyalKyl.ne polyI« 
hexad...thyl.il.„„e, h,xa.ethyldi.ilaza„e, hexap^nyl- 

silyl)-M-Mthylac«ta.id.), and siliceous ,a«h 

=olv»» . * <=°ntr..t „.diu« Of ciai» i vherein the 

13. A contrast medlun of claia i vherein th. 
a^eous solution is degassed and .tor«, ^^IZL 

14. A contrast medium of Claim i 

* wherein the polymer comprises 0.5% by 

wexght Of an 18 M fiber length cellulose polymer; and 
with o I. , Wherein the cellulose polymer is coated 

slZ^tl T^'''' °' containing compound 

simethicone and admixed with 500 ppm of the silioon 
containing compound simethicone r and 

further comprising an anti-gas agent 

oT:: Clia^r' r***' - ->»?«'-i«'*..en: coJriain, 
0.3* by wexght xanthan gum; and 

wherein the aqueous soluttow. is 
degassed and th# contrast medium is stored under vacuum. 

1**^ A. contrast medium comprising an aqueous 
solutxon of at. least one biocompatable synthetic.^ polymer. 

/ 16^ A contrast meaium of 15 wherein the 

polymer is selected from the ^oup consisting of 

!rcoh!?'''*"*T' r'^^^'^^tf^'v ^""""^ ic 

alcohols, polyvinyls, nyM, .polystyrene, polylactic acids, 
f luorxnated hydrocarbons, f luorinated carbons, 
polydimethylsiloxane,. and polymethylmethacrylate. 

17. .A contrast medi^ of Claim 15 wherein the 
polymer has a high water binding capacity. 

18 . -A contrast medium of^ Clalni 15 further 
comprising an anti-gas agent. 

19. A contrast medium of Claim 18 wherein the 
anti-gas agent is selected from the group consisting of 
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activated Charcoal, alu„lnu„ carbonata .l„ . 

alUMxnu. Phosphate, calciu. c.r^orlT ' .Tl "ydroxiae, 

=odlum carbonate, magaldrat. ' '^'■^'^'^'•'^^^•^Ln^ 

trlailicate, aodlu. lar^^at^ T™""" -a^nasiu- 

.iph.noxyl.te. ^y^oc^TrlZ UT^lT' "^""^-^-i-- 

blsauth ..Its, Polyoxyp„pyreri!oorr '"°"'>' 

PolyoxyalKylan. ^^"^IZTlZT:"'"' 

-l«d =xy.l,cyl.ted alcohol., suTri^XlZll" ' 

POlyoxylalkyiatad natural oil. ."^^^f""""' 

acid esters of '^Ic^Z^^uli^'Tr'"^'' 

«n.iy-di.i.„ poiyvi„yr^%:r:f 

21. A contrast medium of ci-i« r.« ^ 
suspending agent is selected fZjL " wherein the 

«ici», c.rboxy«thylcli„ior; ^tT^T"""'"" 
cellulose sodium 12 'odium, carboxymethyi- 

°aiHm 12, carrage«n<u>, cellules, 
(macrocrystalline, , carbox,«.thylcllul„ 
gelatin, ^.r gum, ..ydrcx^^'^o^^::* H ' 

cellulose, hydroxypropyl methylcrri^! 

aluminum silicate, methylcliSr« "^n!' 

o=tlde, polyvinyl alcohol uJ^Z Poly.thyl.ne 

alginate, silicon llZl^L f 'l^col 

22. A contrast medium of cia<« -ib ... 
.^.ou. .olutic„ i. d.g.ss.d an. stora^^d^rtctL" ^' 

solution or;.iLr::r"' « 

24. A contrast medium ^ 
comprising an .„ti^„ ag«,t. " 

anti^a. .::;t is"::i':"L"rort:: """" " 

activated charcoal, al™iL'"L:::.r"rir''T' °' 
aluminum phosphate, calcium «arbc«^'^'dit":^:™ 
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- sodium carbonate, magaldrate, magnesium oxide, magnesium 
trxsxlicate, sodium carbonate, loperamide hydrochloride 
dxphenoxylate, hydrochloride with atropine sulfate, kaolin 
bismuth salts, polyoxypropylene-polyoxyethylene copolymers' 
polyoxyalkylene amines and imines, branched polyamines 
mixed oxyalkylated alcohols, sucroglycamides 
polyoxylalkylated natural oils, lauryl sulfates, 2-lactylic 
acid esters of unicarboxyllc acids, triglyceride oils, and 
finely-divided polyvinyl chloride particles. 

26. A contrast medium of claim 23 further 
comprising a suspending agent. 

27. A contrast medium of Claim 26 wherein the 
suspending agent is selected from the group consisting of 
xanthan gum, acacia, agar, alginic acid, aluminum 
monostearate, unpurified bentonite, purified bentonite, 
bentonite magma, carboner 934P, carboxymethylcellulose 
calcium, carboxymethylcellulose sodium, carboxymethyl- 
cellulose sodium 12, carrageenan, cellulose 
(microcrystalline) , carboxymethylcellulose sodium, dextrin 
gelatin, guar gum, hydroxyethyl cellulose, hydroxypropyl 
cellulose, hydroxypropyl methylcellulose, magnesium 
aluminum silicate, methylcellulose, pectin, polyethylene 
oxide, polyvinyl alcohol, povidone, propylene glycol 
alginate, silicon dioxide, silicon dioxide colloidal, 
sodium alginate, and tragacanth. 

28. A contrast medium of Claim 23 wherein the 
aqueous solution is degassed and stored under vacuum. 

29. A method of providing an image of an 
internal region of a patient comprising (i) administering 
to the patient a contrast medium of Claim 1, and (ii) 
scanning the patient using ultrasonic imaging to obtain 
visible images of the region. 

30. A method for diagnosing the presence of 
diseased tissue in a patient comprising (i) administering 
to the patient a contrast medium of Claim 1 and (ii) 
scanning the patient using ultrasonic imaging to obtain 
visible images of any diseased tissue in the patient. 
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•canning th, patient using ultra. J, ' 

vlsibia i,.ag„ of th. Mglon *° ""^'i" 

32. A method for dlarr^^^- 
diseased tissue in a Datl!!^ Presence of 

to the patient a ll^^ZlTlltl^^^''^-"^-'^ 
scanning the patient usina nlJ^ Clai»> 15 and (ii, 

vxsi.ie images :i^":.i'':r.t: '° 

33- A method Of Drovl^r ^* P"^'"*- 

intamex region of a PatianH^p'S: " ^T" " " 
to th. patient a contrast ».diu» ^ cll '' /^^"^""^-^ 
scanning th. patient using ultra.!-* ? ' '"^ 
vislbl. i..,.. Of the re^Li!! *° 

\.. 34. A BethoiS for diaor.— -— 

diseased tissu. in . . ™* Prasenc. of 

to the p.ti.nt a -L^^rdlr^Tc'Tr 
scanning th. pati«,t using ^t^.™, f " 
visihl. i^ge. Of a„^ disLld^L^u: iT^' '° 

35. A kit ,^ tissue in the patient, 

contrast .ediuB oTcilZ ^'^-^ co^risin, a 

cc-prising";nvL'i:„.\" " '-^^ 

«..r.ln th. conventional ult^^," T't"' '^^"'^ 
s.X.cted fro- th. group conl^r^g^oi^I^?' 
»u.p«,di„, .gents, flavoring »at«irf, 

antioxidants, anticaWng ag^r^!^!' »»t.rlals, 
w.ttlng .g«,ts. tonicity agsnts, and 

contrast «^iu.*of l^f^ ultrasonic i-aging c=„prisi„g a 

co.prising'c'nvL^L'T :r".t:r: T"''"^ " 

"herein th. convention., V! "asmg components 

«Xected from ^T^Z' ^'^^l^^-'---^' - 
auspendlng .gents, flavoring -ater^ri^"":^.!:!--- 
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antioxidants, anticaHin, ag.nts, tonicity agents, and 
wetting agents. ' 

„ 39- A kit for ultrasonic imaging coaprisina a 
contrast mediim of Claim 23. "Prxsmg a 

40. A kit in accordance with Claim 39 further 
comprising conventional ultrasonic imaging components 

TerictedT ultrasounic imaging components are 

selected from the group consisting of anti-gas agents 
suspending agents, flavoring materials, colLing Jte;ials 
antioxidants, anticaking agents , tonicity agent!, and 
wetting agents. - 
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